We use the appointment of a Kenyan Roman Catholic archbishop as a natural experiment to analyze the impact of church authorities' teaching on sexual behavior. Using a triple-difference approach, we find that following the archbishop's counter-doctrinal assertion that condom use within a marriage can be acceptable to reduce HIV infections, Catholic married couples within the archdiocese who had access to condoms were 7.0 percentage points more likely to use condoms than unmarried Catholics in the diocese, non-Catholics within the diocese, or Catholics in other dioceses. These results are quantitatively large and robust to a number of econometric specifications. The evidence for whether advocating condom use leads to an increase in infidelity or a decrease in respect for women is not conclusive. Our results suggest an important role for the Catholic church in the fight against HIV. This is especially relevant in light of Pope Benedict XVI's recent reconciliatory statement about condom use.
Introduction
The Roman Catholic church's opposition to the use of contraceptives such as condoms has been criticized heavily, and it has been argued that by reducing condom-usage rates it has contributed to the spread of the human immunodeficiency virus (HIV) in many developing countries, particularly in Africa (Reuters, 2007; BBC, 2009a) . The Vatican, on the other hand, maintains that allowing the use of condoms would be immoral and against Catholic doctrine. In addition, it would create a sense of promiscuity that would lead to an increase in risky sexual behavior and consequently to a wider spread of the virus. Furthermore, the church argues that increased contraceptive use threatens to turn women into "a mere instrument for the satisfaction of his [a man's] own desires," with adverse consequences for her wellbeing (Pope Paul VI, 1968) . the causal impact of the Catholic church's teaching on condom use.
In fact, we interpret our estimates as a lower bound on the effects we would expect if the Vatican (and with it the entire church hierarchy) changed its position on condom use. Without official consent from the Vatican, as in our case study, local priests will be less likely to publicly advocate condom use. A harmonization of the Vatican's and the local church's stance in favor of condom use would reduce locally diverging religious teaching and counseling, and is thus likely to lead to an even larger behavioral response than the one we detect in this paper.
Dissenting opinions about condom use for HIV prevention between local clergy and the Vatican are not limited to Kenya. In fact, bishops and cardinals in several other countries (including Cameroon, Mexico, and South Africa) have expressed support for condoms as a means to prevent the spread of HIV. This reinforces the importance of measuring the impact of such dissenting views. Kenya, however, provides a unique case study to isolate the causal impact of such changes in religious teaching on individuals' behavior: Data on sexual behavior is available before and after the bishop's change of teaching, and Lele's dissenting views plausibly constituted a sudden and unanticipated change in the position of a senior clergy member. Measuring the effect in other countries is severely impaired by a lack of data and/or difficulties in identifying a clear and sudden break from previously stated positions.
In the next section we provide a brief survey of the related literature. Section 3 describes the institutional background that motivates our identification strategy. It outlines the Vatican's position on the use of condoms, and explains why the appointment of Boniface Lele is a good natural experiment. Section 4 discusses the data. Section 5 presents the key empirical results, showing that the archbishop's statements had a statistically significant and practically meaningful impact on condom usage rates, while not significantly affecting risky sexual behavior. Section 6 addresses a number of possible challenges to our identification strategy. The final section concludes.
Literature Review
Existing studies analyzing the determinants of sexual behavior can be broadly divided into two categories: Those that use a rational model of behavior, and those that focus on sociological factors such as religion and the degree of female empowerment. 1 Greenwood et al. (2010) analyze the choice of rational agents to engage in risky sexual behavior in an equilibrium model of the African HIV epidemic. Agents search for the type of sexual activity that they desire to engage in, while taking into consideration the risks of this activity. The authors assume that agents enjoy unprotected sex more than using a condom. They conclude that some policies, such as male circumcision, could have unfavorable effects on the overall HIV prevalence rate. This is because circumcized males are less prone to HIV infections, which could cause them to engage in more risky behavior, leading to an increase in the HIV prevalence rate in the female population. Similarly, Lakdawalla et al. (2006) argue that new treatments that have improved health and survival rates for HIV+ agents have led to an increase in their sexual activity, and thus facilitated the spread of the virus. Young (2005) finds that fertility is declining in the HIV prevalence rate, through a reduced willingness to engage in unprotected sexual activity. KalemliOzcan and Turan (2010) suggest that this negative relationship between HIV and fertility is not stable when different historical time periods are considered. Dupas (2011) concludes that risky sex declines with information campaigns (but total sex does not), and that information on relative risks is more effective than information on average risks. Oster (2007) analyzes the reasons for the lack of behavioral responses to the spread of HIV in Sub-Saharan Africa. She argues that lower general life expectancy and lower wealth in Africa reduce the incentives for agents to adjust their behavior to increased risks of infection. Oster concludes that while her results do not rule out a role for cultural factors in explaining sexual behavior, they "do suggest that standard economic theory may provide significant insight and explanatory power, without having to rely on cultural or taste-based differences across areas."
A related literature, oftentimes in sociology, focuses on empirically analyzing the link between religion and sexual behavior. The findings from these studies are often inconsistent with one another. Without accounting for potential endogeneity or adding additional controls, Garner (2000) analyzes a township in South Africa, and concludes that only Pentecostal membership affects sexual behavior significantly. Takyi (2003) uses the 1998 Ghana DHS to test whether religious affiliation influences knowledge about HIV or HIV preventive attitudes. In some specifications, religious affiliation is associated with a change in condom use. Muula's (2010) study of sexual behavior in Malawi finds no association between religion or frequency of church attendance and condom use.
Similar studies of the effect of religion on sexual behavior were conducted for Zambia (Agha et al., 2006) and Brazil (Hill et al., 2004) .
Most of these studies make little or no attempt to account for possible endogeneity or omitted variables in explaining the effect of religion on sexual behavior. It is likely that religious beliefs are correlated with unobserved individual characteristics (Iannaccone, 1998) which could also affect sexual behavior. This makes it difficult to assess whether it really is religious teaching that influences sexual behavior, or whether a specific type of personality (with specific sexual preferences) is more likely to be religious.
By using a unique natural experiment that provides a source of exogenous variation in Catholic teaching, this paper provides a key improvement on the existing empirical literature. Unlike the consideration of correlations between religious affiliation and sexual behavior that is common in the literature, our empirical strategy allows the estimation of a causal impact of religious teaching on sexual behavior.
Institutional Background
The selection of Kenya for our empirical analysis was based on a number of criteria that make it a unique case study to consider our question. Firstly, a significant part of Kenya's population is infected with HIV. This is important to ensure that prevention is a primary policy issue, and a concern for the population as well as for local clergy. In such situations, the population will most likely be aware of the church's stance on condom use. The second criterion is the occurrence of a sudden and unexpected shift in the stated position of a senior clergy member. This exogeneity is required to isolate the impact of a change in position by religious leaders. 2 The announcement by Boniface Lele, following so shortly after his promotion to archbishop, provides a strong case for a sudden and unexpected shift in teaching that is necessary to cleanly identify a causal effect. A third criterion is a significant Catholic population whose behavior would potentially be affected by the teaching of the clergy member, so that statistically significant results can be achieved. The final criterion is data availability on sexual behavior and religion, both before and after the shift in the local church's position.
HIV in Kenya
Kenya is a country of 39 million people in Eastern Africa with a high rate of HIV prevalence.
Results from the Kenya Aids Indicator Survey (KAIS) in 2007 show that of all adults aged 15-64 years, about 7.1% are HIV positive. 3 These figures represent a decline from peak infection rates of approximately 10% in 1997 -8 (UNGASS, 2008 . Women were more likely to be infected (8.4%) than men (5.4%). There is a wide regional variation in HIV infection rates, ranging from 14.9% in Nyanza province to 0.8% in North Eastern province. The Coast region of Boniface Lele's archdiocese has an above-average HIV prevalence rate of 8.1%. For Catholics, the HIV infection rate was equal to the national average, both for men and for women.
Knowledge of one's own HIV status in Kenya is limited. In the KAIS 2007 study, only 16.4% of HIV-infected respondents knew their infection status. 33.9% had received test results for HIV at some stage in the past. The problem of infection within marriage that was addressed by Lele is significant: Among married and cohabiting couples, 9.7% had at least one HIV-infected partner.
At the time of the survey, Kenya had an estimated 344,000 HIV-discordant couples, in which one 2 A problem for the identification in other case studies is that Catholic leaders in many countries have undergone a gradual change of opinion regarding HIV and condoms. For instance, Bishop Rixen of Goias in Brazil announced in 2000 that while "the ideal is to abstain from sex and have a chaste life," those who do not agree with church teaching or could not abstain should have the freedom to choose the "lesser of the two evils" (Catholic New Times, 2000) . This announcement, however, could not have been a surprise to Brazilian Catholics or the Vatican. By that time, Rixen had already served as the president of the church's nationwide AIDS commission. 3 The microdata from the KAIS could serve as a different sample to test the main hypothesis. Unfortunately, the Kenyan government has not given permission to make these data available yet. MICS, which could provide another possible data set to expand our sample size, only includes the Eastern Province of Kenya in the latest 2005-6 round.
partner is infected with HIV, and the other is not. 4 Kenya's government has responded to the epidemic by continuously increasing funding for prevention and treatment efforts. In 2006, total funding was US$418 million, which increased to US$687 million in 2008. Over 50% of financial resources are spent on the care and treatment of people with HIV. Prevention programs receive about 25% of funds, and have resulted in a significant increase in the number of people that have been tested for HIV (UNGASS, 2010) . The Kenyan government started to actively promote condom use in 2001. Currently, 15 million condoms are being distributed each month. We have found no evidence that any of the government programs have been specifically targeted either at Catholics, or at the archdiocese of Mombasa. Therefore we have no reason to believe that any of these policies would affect our treatment and control groups differentially.
The Vatican's Official Position
The Vatican's position on the use of contraception, including condoms, was formally spelled out by Pope Paul VI, on July 25, 1968. In the encyclical Humanae Vitae, subtitled "On the Regulation of Birth," Paul VI reaffirmed the Catholic church's traditional view of marriage and reiterated its condemnation of artificial birth control. The Humanae Vitae stated that "The transmission of human life is a most serious role in which married people collaborate freely and responsibly with God the Creator. [. . . ] From this it follows that they are not free to act as they choose in the service of transmitting life, as if it were wholly up to them to decide what is the right course to follow" (Pope Paul VI, 1968) .
Furthermore, the Vatican argues that the use of contraceptive measures would not only reduce the rate of procreation, which in itself would be sinful, but would also have a number of adverse side effects. The Humanae Vitae claimed that artificial birth control "could open wide the way for marital infidelity and a general lowering of moral standards," since "human beings [. . . ] need incentives to keep the moral law, and it is an evil thing to make it easy for them to break that law."
A further concern by the church regarding the use of artificial contraception is that "a man who grows accustomed to the use of contraceptive methods may forget the reverence due to a woman, and, disregarding her physical and emotional equilibrium, reduce her to being a mere instrument for the satisfaction of his own desires."
In 1987, the U.S. Conference of Catholic Bishops reignited the debate when it issued a document suggesting that education on the use of condoms could be an acceptable part of an anti-AIDS program. In particular, the bishops argued that there could exist situations in which "educational efforts [. . . ] could include accurate information about prophylactic devices or other practices proposed by some medical experts as potential means of preventing AIDS" (U.S. Conference of Catholic Bishops, 1987) . In response, Cardinal Ratzinger (the current Pope Benedict XVI) stated that "even when the issue has to do with educational programs promoted by the civil government, one would not be dealing simply with a form of passive toleration but rather with a kind of behavior which would result in at least the facilitation of evil" (Ratzinger, 1988) . In March 2009, Pope Benedict XVI had reiterated his opposition to artificial birth control. On his first visit to Africa he proclaimed that HIV was "a tragedy [. . . ] that cannot be overcome through the distribution of condoms, which can even increase the problem" (BBC, 2009b) . As discussed in the introduction, more recently Pope Benedict XVI signaled a willingness for small compromise, without however offering a significant change of doctrine.
Some scientists and academic researchers have in parts supported the Vatican's worry about an increase in risky sexual behavior, arguing that "in every African country where HIV infections have declined, this decline has been associated with a decrease in the proportion of men and women reporting more than one sex partner over the course of a year -which is exactly what fidelity programs promote" (Green, 2009) . Furthermore, Green claimed that "irregular condom use does not help overall. In fact, it might actually contribute to higher levels of infection because of the phenomenon of risk compensation, whereby people take greater sexual risks because they feel safer than they really ought to because they are using condoms at least some of the time." 5
Boniface Lele: A Natural Experiment
Religion plays an important role in Kenya, and moral arguments from church leaders are extremely influential. Therefore, churches are widely seen as some of the most powerful institutions in Kenya when it comes to prevention of AIDS, and NGOs have repeatedly advocated a more active role of the Catholic church in sexual education and HIV prevention. 6 In practice, many priests remain silent about the issue out of fear that it would drive conservative churchgoers out of their churches. Other priests address the issue but provide the church's traditional solutions: Avoiding extra-marital and pre-marital sex and promoting abstinence (Kangara, 2004) .
There is a small number of bishops within the Catholic church who have publicly argued that the use of contraceptives in a marriage involving an HIV-positive partner would be the "lesser evil," and could thus be tolerated by the church. Such bishops oftentimes exist side-by-side with hard-line conservative clergy, that condemn all deviations from doctrine. In this paper we exploit such diversity in the teaching of bishops within Kenya. In particular, the appointment of a bishop that unexpectedly spoke up against the Vatican's official line will be used as a natural experiment. Strictly speaking, Lele's statement was aimed at HIV discordant couples. It is very likely that it affected married couples in general, however, since very few couples have complete knowledge of their joint HIV infection status. A large share (83.6%) of HIV infected people does not know that they are infected (Section 3.1). Thus, in the vast majority of married couples, one or both partners do not know their HIV status. In other words, these married couples are potentially discordant and face some risk of HIV infection. In this paper, we focus on the effect on married couples in general.
While it would also be interesting to test the more narrow interpretation of Lele's statement and analyze its impact on discordant married couples only, this is not possible given the nature of our data (see footnote 11 for a discussion). Cardinal Ratzinger stated that "The Holy See wishes, therefore, to express its deep concern that the unity so necessary among the bishops in the teaching of Christian moral doctrine be clearly and publicly demonstrated" (Ratzinger, 1988) .
Furthermore, the process of appointing bishops is preceded by an "extensive vetting process," with ample discussion and exchanges (Catholic News Service, 2009). The body responsible for making recommendations to the Pope, the Congregation of Bishops, meets twice a month. The members typically review bishops' appointments for four dioceses. Prior to each meeting, Congregation members are sent significant information on the candidates for each diocese, largely comprised of written evaluations requested of about 30 to 40 people who know the candidate well. At the meeting, a list of three candidates, the "terna", is discussed by each member. The Pope usually approves the congregation's decision, but may choose to send it back for further discussion and evaluation. Given this extensive process, it is hard to believe that the Vatican would have pro- Unfortunately, our data does not contain district-level residence information of respondents, but only records respondents' province. This makes it impossible to precisely allocate respondents to the treatment and control group. However, the four districts that are part of the archdiocese have a total population of 1,943,000, of which 245,950 are Catholics. This means that 78% of the population of the Coast province is covered by the archdiocese of Mombasa. In the empirical analysis below, we allocate all respondents in the Coast province to the treatment group. This means that some people are incorrectly assigned to the treatment group. This assignment will bias against finding a statistically significant effect of Lele's statements.
Archdiocese of Mombasa

Summary Statistics
This section presents summary statistics for the key variables in our empirical analysis. Table 1 shows the split of the number of respondents by region, religion and year of the two DHS samples. 8 points, which is considerably higher than the increase for the control groups. provides a matching estimator to account for compositional changes in the control variables. Since only those with access to condoms can reasonably be expected to respond to the "treatment" of exposure to Lele's comments, the second effect corresponds to a standard "treatment on the treated" estimate in difference-in-differences analyses. This is the most direct measure of a behavioral response. Therefore, we put a specific emphasis on this estimate and treat it as a central case. We expect the first estimate to be lower than the central case effect, since this effect is measured on a population without universal access to condoms. If condom availability were randomly assigned among individuals, the central case would also provide a consistent estimate of the counterfactual behavioral response of Lele's treatment of those people currently without access.
However, it is possible that access to condoms is correlated with individual characteristics that also impact the behavioral response to a change in teaching. In that case, the third estimate would differ from the central case. In other words, there could be heterogeneous treatment effects between those with and without access to condoms. In what follows, we focus on the more easily identifiable central case, but also provide estimates for the first and third effect.
In addition, we can test alternative hypotheses about which groups were influenced by Lele's proclamation. As outlined in the introduction, the archbishop's words could have been interpreted more broadly, leading to behavioral responses by (1) non-married Catholics and (2) Catholics outside the Mombasa archdiocese. The next section tests these hypotheses explicitly. 11
Ordinary Least Squares Estimator
To analyze the questions discussed above, our main specification estimates the following equation, which is a standard triple-difference (or "difference-in-difference-in-differences") estimation. Table 3 .
We analyze a number of interesting left-hand side variables y i . In our main specification, we focus on the use of condoms at the last sexual intercourse as a measure of whether the change in position of Boniface Lele had an impact on the sexual behavior of married Catholics in the Coast province. Other outcome variables we consider include those which the Vatican claims would change if condom use were allowed: The amount of extra-marital sex and (perceptions about) spousal mistreatment. β 7 is the main parameter of interest and captures the effect of a change in the Catholic church's teaching on the outcome variable. The identification restrictions would only 11 As discussed in Section 3.3, Lele's comments applied to HIV-discordant married couples. Ideally, we would also like to test if the effect is larger for HIV-discordant married Catholic couples than for HIV-negative couples. Unfortunately, the DHS only reports whether a person was ever tested for HIV and when this test took place, but does not ask people to report their test results. Thus, we do not observe whether a person was HIV-positive before the DHS interview. Moreover, even if we could reconstruct which couples had full knowledge of both partners' HIV status, the limited number of such couples would reduce the already limited sample size even further. The KAIS (2007) microdata asked people to share their previous HIV test results and got an almost complete response rate (98.1%), but the data have not been released by the Kenyan government yet. Therefore, this paper tests for an effect on all married Catholic couples. The DHS does conduct its own HIV tests, and when we restrict our analyisis in column (3) of Table 4 to the sample of individuals who test HIV positive, we obtain a very large and statistically significant triple interaction, though the sample size declines dramatically. Results are available from the authors. Table 4 shows difference-in-difference-in-differences estimates from our main specification (1) (1) and (2), we focus on the full sample, which allows us to address the first of the effects outline above. In columns (3) and (4) we restrict the sample to people who have reported that they could obtain a condom, since only those people could reasonably be expected to exhibit a change in behavior. 12
This corresponds to the second -central case -effect, and is our main specification of interest. We present results for both married and non-married people.
Changes in composition in the treatment group relative to the control group in variables correlated with condom use could drive differences in trends in condom use between these groups. For instance, if education levels among Catholics in the Coastal province increase relative to the control group, and more educated people are more likely to use condoms, this change in education could cause differences in condom use trends between treatment and control groups. The specifications in Table 4 therefore also control for a number of covariates, captured by X in equation (1). Table   3 shows the need for such controlling, given the statistically significant differences in the means of the control variables between treatment and control groups.
The coefficient of interest in Table 4 is the coefficient on Coast * Catholic * Year2008, the triple interaction term. If Catholics in the Coast province respond directly to their archbishop's position on condom use, we would expect this coefficient to be positive for married people (columns 1 and 3), but zero for non-married people (columns 2 and 4). Table 4 shows that this is indeed the case. The results show a positive coefficient on Coast * Catholic * Year2008 that is significant at the 10% level for the full sample, and at the 5% level for the sample of respondents that report access to condoms (our central case). 13 The interpretation of the coefficient in column (1) is that the rate of condom use among all married Catholics in the Coast province increased on average by 3.3 percentage points, which is meaningful given the low average condom use rates in Kenya. Column (3) shows 12 The precise question is: "If you wanted to, could you yourself get a male condom?" 13 Note that our sample is characterized by small numbers. Despite the small sample size, we find a statistically and economically significant effect. Standard errors are clustered at the religion × region × year level. This reflects the repeated cross section nature of the data plus the fact that the before and after data sets are four years apart. Clustering at the religion × region level preserves statistical significance, albeit with somewhat larger standard errors. Clustering also accounts for the correlation between responses from members of the same household. This is relevant since the DHS regularly includes both husband and wife. Notes: Coefficients are from estimates of Eq. (1) using "Condom Used Last Time" as yi. Columns (1) and (2) contain the full sample, columns (3) and (4) only those respondents that reported access to condoms. Columns (1) and (3) are the married subsample, columns (2) and (4) the non-married subsample. Standard errors in parentheses are adjusted for religion × region × year correlation in the error term. Regressions are weighted using DHS sample weights. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
the central case effect: condom use amongst the subgroup with access to condoms increases by 7.0 percentage points. 14 Finally, Table 4 provides a test of the hypothesis that married Catholics in other dioceses increased their condom use based on Boniface Lele's teaching. The coefficient on the double interaction Catholic * Year2008 is very close to zero and not statistically significant, especially for married people. Thus, we detect no spillovers to married Catholics in general. This is consistent with the fact that other Kenyan archbishops were still publicly opposing condom use (Section 3.3).
It also suggests that the channels through which the behavioral change in condom use was established were local in nature (e.g. Lele's comments were transmitted primarily by priests in their local parishes, or through local media).
Matching Estimator
Our preferred OLS specification in columns (3) and (4) of Table 4 controls for the influence of observables such as respondents' age and education on their sexual behavior. Since Table 3 reports statistically significant differences in the means of the control variables, one may be worried that compositional change in the control variables may affect our estimate even after controlling. To alleviate this concern, we present a matching estimator as a robustness check of the OLS results. A commonly used method is propensity score matching (Rosenbaum and Rubin, 1983) . Let t be a treatment indicator ("Being a Catholic and living in the Coast province"). The propensity score P (X) = P (t = 1|X) is the probability of an observation being in the treatment group, conditional on observables X. The most basic "nearest neighbor matching" estimator matches each observation in the treatment group to a single control observation with the closest propensity score (e.g., Smith and Todd, 2005) . Heckman, Ichimura and Todd (1997) provide extensions to pairwise propensity score matching estimators. They propose kernel and local linear matching estimators that use 14 As a robustness check, we ran similar regressions with the use of various other contraceptive methods as the dependent variable. This is to rule out the possibility of a shock specific to Catholics in the Coast province that led to a general increase in the use of several contraceptive methods between 2003 and 2008. Since Bishop Lele explicitly confined his proclamation to the use of condoms which can stop the transmission of HIV, increases in the use of other contraceptives could indicate that the increase in condom usage rates may not be related to Lele's comments. We analyzed changes in the usage rates of the pill, injections, intrauterine devices, sterilization, Norplant, lactational amenorrhea, and "other methods". None were positive and significantly different from zero at the 10% level. Sterilization and lactational amenorrhea were negative and significant at the 5% and 10% level, respectively. Hence we do not find evidence that the use of other contraceptives increased among married people in the treatment group.
several observations in the control group to construct a "weighted" counterfactual control obser- Below we present a matching estimator for difference-in-differences set-ups using repeated cross sections (Smith and Todd, 2006) . Table 5 shows results from the matching estimator (2), using three specifications for the weights w ijt : Epanechnikov kernel matching, Gaussian kernel matching, and local linear regression matching. The table reports only the treatment effect (analogous to the coefficient on Coast * Catholic * Year2008 in Table 4 ). Standard errors are obtained by bootstrapping using 5,000 replications.
All matching specifications show a significant treatment effect for married Catholics that is slightly larger than the one estimated by our main specification in Table 4 . For the non-married, the treatment effect is negative and insignificant across all three specifications. The weighting function choice does not affect the results much, and the various matching estimators support the results obtained in Section 5.1.1.
Heterogeneous Treatment Estimator
The third estimate of interest (discussed at the beginning of this section) concerns the expected average effect of the change in teaching among all married Catholics in the Mombasa archdiocese, if they all had access to condoms. This estimate is not necessarily equal to the effect detected amongst the subgroup of people who currently have access to condoms. This is because there may 15 Kernel matching defines a neighborhood for each treated observation. Then, the procedure constructs a counterfactual control observation using all control observations within that neighborhood. Different weighting schemes for the observations in the neighborhood lead to different estimators. A disadvantage is that this estimator is biased at the edges of the distribution of P (X). Local linear matching will effectively deal with this sort of bias (Blundell and Costa Dias, 2009) . 16 An alternative estimator would match the 2008 treatment observations T1 to the three groups C1, T0 and C0. Both estimators rely on the same identifying assumptions (Blundell and Costa Dias, 2009 (3) and (4) of Table 4 . Matching regressions for married and non-married people contain 6,454 and 2,914 observations, respectively. Bootstrapped standard errors (5,000 replications) in parentheses. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
be underlying factors that drive both access to condoms and susceptibility to treatment. One way to address this issue of heterogeneous treatment effects is via a two-step selection estimation in the spirit of Heckman (1979) . In the first stage, the probability of condom availability is predicted using a probit model. The second stage is similar to equation (1), but with the inverse Mills ratio as an additional regressor. The coefficient on the triple interaction can be interpreted as the average population treatment effect of Lele's comments if condoms were universally available in Kenya.
2nd Stage :
In (3), y i represents "Condom Used Last Time", I i contains all the dummies and interactions in (1), and X i contains the same control variables used in (1). In (4), s i represents "Could Get Condom". Z i contains I i and X i , plus a number of instruments that are correlated with s i but excluded from the second stage: The instruments need to shift condom availability while not directly affecting condom use conditional on availability. We choose instruments that capture the number as well as quality characteristics of health clinics in the district of residence of the respondent.
The variable "Clinics / Population" captures the number of health facilities per 100, 000 citizens in the district. This includes hospitals, health centers, maternities and dispensaries. 17 Since health facilities often provide condoms free of charge, we expect individuals living in an area with a higher density of health facilities to have better access to condoms. We also use an instrument that captures the quality of clinic management, and that should affect whether clinics are effective at providing access to condoms. 18 The instrument "Ordered Within 4 Weeks" indicates the percentage of clinics that had ordered new contraceptive supplies within the last four weeks. A well-run and regular stock ordering system is an important input into being a reliable supplier of condoms.
These instruments should influence the likelihood of the availability of condoms in a region, butconditional on condoms being available -should not affect whether they are used. Notes: A full set of interacted dummy variables (Catholic, Coast, Year2008), and a full set of control variables (Age, Age 2 , Primary Education, Respondent Employed, Urban, Female) are included in both stages but not reported.
Robust standard errors in parentheses. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. Table 6 shows the results of this two-step estimator. It reports the triple interaction Coast * Catholic * Year2008, both for married and non-married people and using the set of instruments on married people that is significant at the 10% level. In regions with more clinics per capita, and in regions with better-managed clinics, the probability of a respondent knowing where to obtain a condom is higher. 19
The coefficient on the triple interaction in the second stage can be interpreted as the expected response to Lele's comments if condoms were universally available in Kenya. This effect is not statistically significantly different from the estimate in column (3) of Table 4 . However, the larger point estimate cannot rule out the existence of a heterogeneous treatment effect, such that people currently without access to condoms would in fact be more inclined to change their behavior in response to Lele's comments. 20
Regression Results on Potential Adverse Effects of Condom Use
Having established some evidence for an influence of Lele's teaching on condom use, we analyze two of the "adverse side effects" of condom use about which the Catholic church has expressed concern:
Increased infidelity and perceptions of a woman as an instrument for a man's desire. Table 7 investigates these concerns. The DHS surveys contain a variable that allows us to test for the presence of infidelity, by asking whether the respondent has had sex with "another man (woman) than the husband (wife)." Columns (1) shows those results. It is limited to married people, those able to have an extra-marital affair. Although not statistically significant, Table 7 shows that married Catholics in the Coast province appear somewhat more likely to have extra-marital sex.
The DHS also contains a variable that tests for perceptions of what constitutes spousal mistreatment. Specifically, the dependent variable in column (2) of Table 7 is whether a person agrees to the statement that beating of the wife is justified if she refuses to have sex with her husband.
This measure of respect for women is most directly related to the Vatican's concern. There is some evidence that following Boniface Lele's statement, Catholics in the Coast province are more likely to agree that it is acceptable for a husband to beat his wife if she refuses to have sex. The coefficient, however, is not statistically significant. The dependent variables in columns (3) and (4) are whether respondents feel that wife beating is justified if she argues with her husband, or leaves the house without him. The coefficients are relatively large, but statistically insignificant, suggesting that no clear conclusions can be drawn regarding respect for women in the non-sexual arena relative to the control group.
19 One might be worried that number of health facilities should not be excluded from the second stage, since beyond providing condoms, staff at health facilities may also be counseling patients to use them. Including "Clinics / Population" as an explanatory variable in the second stage and keeping stock management as the only instrument in the first stage, does not affect the point estimate of the triple-interaction, while increasing its statistical significance. 20 Another issue relates to a possible source of misinterpretation for the OLS estimates for columns (3) and (4) in Table  4 , if the treatment could affect the availability of condoms to those who are interested in using them. In that case, conditioning the sample on condom availability may not be valid. However, the first stage results in Table 6 show that condom availability is not significantly affected by the treatment, which suggests that condom availability is not a policy outcome variable. Notes: Coefficients are from estimates of Eq.
(1) using "extra-marital sex" (column 1), "wife beating justified if she refuses to have sex" (column 2), "wife beating justified if she argues with husband" (column 3), and "wife beating justified if she leaves the house without husband" (column 4) as yi. Column (1) restricts the sample to married people. A full set of control variables (Age, Age 2 , Primary Education, Respondent Employed, Urban, Female) are included but not reported. Standard errors in parentheses are adjusted for religion × region × year correlation in the error term. Regressions are weighted using DHS sample weights. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
In summary, Section 5 has presented evidence for a causal effect of the church's teaching on condom use by married Catholics, using various econometric specifications. The increase in condom use has been accompanied by statistically insignificant increases in infidelity and beliefs that beating the wife is justified if she refuses to have sex.
Possible Challenges to Identification Strategy
In this section we discuss and address a number of possible challenges to our identification strategy, or the interpretation of the parameters. We show that there are no confounding pre-existing trends in condom use behavior. In addition, we show a robustness check that deals with inference problems in situations where there is only a single policy change. We also discuss behavioral spillovers to the control group, the lack of harmonization with the Vatican, and potential misreporting.
Pre-Existing Trends
The identification of the treatment effects in the previous section is based on the assumption that, absent Lele's statements, condom use by married Catholics in the Coast province and in the control provinces would have followed similar trends between 2003 and 2008. One potential worry could be that we do not capture the effect of the dissenting bishop, but underlying differential trends that existed before Boniface Lele was even appointed, and that could be totally unrelated to his actions.
This section tests the validity of the identification using a placebo test to confirm that condom use among married Catholics followed a similar trend in the Coast province and the control provinces, before Lele expressed his opinion. To do this, we re-estimate (1) using 1998 as the "before" period and 2003 as the "after" period. There was no change in the church's official position on condom use in Kenya during this period. Table 8 shows that the coefficient on the "treatment effect" (Coast * Catholic * Year2003) is close to zero and not significant, which reassures us that the archbishop was not appointed to a diocese where condom use among married Catholics was already rising relative to other demographic groups. In fact, the coefficient is negative. Figure 2 illustrates the trends in condom use between 1998 and 2008 in the Coast province and in the control provinces. The pattern supports the identifying assumption. Conley and Taber (2011) argue that one limitation to specifications such as (1) is that only one group (in this paper: Catholics in the Mombasa archdiocese) experiences a change in treatment.
Inference with a Small Number of Policy Changes
They argue that in such cases the standard large-sample approximations used for inference are not appropriate. In this robustness check we conduct placebo experiments in the spirit of the ConleyTaber approach to dealing with differences-in-differences models in which there are only one or a few Notes: Coefficients are from estimates of Eq. (1) using "Condom Used Last Time" as yi. Columns (1) and (2) contain the full sample, columns (3) and (4) only those respondents that reported access to condoms. Columns (1) and (3) are the married subsample, columns (2) and (4) the non-married subsample. Standard errors in parentheses are adjusted for religion × region × year correlation in the error term. A full set of control variables (Age, Age 2 , Primary Education, Respondent Employed, Urban, Female) is included but not reported. Regressions are weighted using DHS sample weights. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01. to a p-value: it is unlikely to randomly observe a coefficient similar to the coefficient in our main experiment without there being an effect of Boniface Lele's comments.
Additional Identification Concerns
As discussed in Section 5.1, possible spillovers of behavior to the control group are one possible concern with the identification strategy. This would bias our empirical strategy against finding a statistically significant effect. However, we do not find evidence for such spillovers.
A second concern is that local priests, aware of the contradictions of teaching between the Table 4 , and Panel C shows the coefficients corresponding to column 1 of Table 6 . The actual coefficients in the Lele experiment are marked by a vertical line.
effects we would expect if the Vatican (and with it the entire church hierarchy) changed its position.
Publicly -according to Paul Gifford, Professor in African Christianity at the School of Oriental and African Studies (University of London) -it is unlikely that local clergy in Lele's diocese " [...] would have uttered a word against him. The Catholic church does not operate like that." But unofficially, there is considerable heterogeneity in local counseling and preaching practices among Catholic clergy members. Local clergy differ about whether HIV is a matter to be addressed by the church, whether they offer counseling and sexual education, and about what methods of HIV prevention they recommend (Kangara, 2004) . Local priests are likely to react in different ways to Lele's statements. A harmonization of the teaching of the archbishop and the Vatican in favor of condom use would leave much less room for locally diverging religious teaching and counseling, and thus likely lead to a larger behavioral response than the one we detect.
Two final concerns relate to the interpretation of our empirical results. First, it is conceivable that it is not the switch in teaching alone that affects the behavior of married Catholics, but also changes of practice in health clinics and other counseling institutions that are under the control of the archbishop, or NGOs that help to disseminate the change in teaching. If this were the case, we would have to be careful to not interpret our results as being driven uniquely by a change in teaching by religious leaders, but by a change in doctrine that is accompanied by a change in counseling.
Second, as with all survey data, there may exist differences between an individual's reported and true behavior. It is in theory possible that rather than truly affecting behavior, the archbishop's statement legitimized condom use that was already practiced previously, but which was not reported. This means that for the 2008-09 DHS more married Catholics may have been prepared to honestly report their contraceptive use behavior. By looking at outcome variables that are more difficult to misstate, such as (unwanted) births, one could address such a concern. Unfortunately, the incidence of such outcome variables in the treatment group in the DHS is too small to detect statistically significant changes. Larger data sets with vital statistics, such as the microdata for the 2009 Kenya census, are not yet publicly available.
Conclusions
In summary, our results show that there is evidence that the behavior of married Catholics in the Coast province did respond to archbishop Lele's change of position on condom use. Specifically, our empirical results (using both standard triple-difference and matching estimators) indicate that the archbishop's comments increased the probability of condom use at last sexual intercourse by 3.3 percentage points for married Catholics in Boniface Lele's archdiocese. Unsurprisingly, the more relevant behavioral effect in the subsample with access to condoms was even larger: 7.0 percentage points. These results are robust to various econometric specifications, and there was no observable pre-existing trend. On the other hand, the evidence for the question whether Lele's proclamation led to adverse consequences feared by the church is less conclusive. While infidelity among married Catholics increased and perceptions about spousal mistreatment indicate a somewhat decreasing concern for women's rights, neither parameter estimate is statistically significantly different from zero. However, the relatively small sample sizes lead to large standard errors. From that perspective, our analysis cannot definitively refute any of the church's concerns.
The current study focused on Kenya because of the unique natural experiment caused by a dissenting bishop and a reasonably large Catholic population. The findings in this paper may be informative for the impact of Catholic teaching in countries with similar income and HIV infection rates. In addition, it is likely that the effect estimated in this paper provides a lower bound on the effect one would expect from a doctrine change supported by the Vatican. However, it is uncertain whether the external validity of this study extends beyond sub-Saharan Africa, because of large differences in the practice of religion, health, culture, income and education. Separation would also stress them and even lead to further spread of HIV through infidelity, he said. "With some counselling -and this is something we don't tell everyone -you can ask some to use a condom, so that the rate of re-infection goes down," the Archbishop said.
The Catholic Church absolutely forbids the use of condoms to fight HIV/AIDS or as a means of family planning. But Archbishop Lele, who disclosed that he had lost close kin and some Kitui diocesan staff to AIDS-related illnesses, said the use of condoms to prolong the life of HIV-carriers was consistent with Church teaching: "It is consistent because anything to save and prolong life should be used."
With his support, the Catholic Diocese of Kitui's homecare programme for people living with HIV has grown to serve over 1 500 infected persons. "Recently I met someone who told me that she left her job when she found she was HIV-positive," said Archbishop Lele. "But with the care given by [the Diocesan Programme] she now wants to go back to work because she knows she is not going to die immediately."
